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TRAINING OF TEACHERS 
OF ELEMENTARY AND- SECONDARY 
MATHEMATICS 


SUBCOMMITTEE l . 1 THE TRAINING OF TEACHERS OF 
MATHEMATICS IN PROFESSIONAL SCHOOLS OF COL- 
LEGIATE GRADE, SEPARATE FROM OR CONNECTED 
WITH COLLEGES OR UNIVERSITIES. 

Twenty years ago no professional training of university grade 
existed in this country to prepare teachers of mathematics for sec- 
ondary schools. At that time the young teacher’s sole^preparation 
for his work was the taking of as many academic courses in mathe- 
matics as possible, plus, in some instances, a course on the history 
of education or some lectures on general pedagogy. On graduation 
ho had had no observation of skillful teaching in secondary mathe- 
matics, no practice work, no survey of secondary mathematics from 
a higher and pedagogic standpoint, and no knowledge of the best 
literature dealing with the teaching of algebra and geometry in this 
country or abroad. He gained all his experience in the classroom, 
and, if progressive, he also acquired a certain pedagogic equipment 
from private reading and from teachers’ associations; if not, his 
point of view on questions of teaching remained narrow, as is always 
the case when one fails to come into contact with what others are 
doing in his field of work. A very large number of candidates for 
teaching begin their work to-day with this modicum of preparation. 

About 15 years ago we find conditions throughout the country be- 
ginning to change in this respect. At leak five different educationul 
institutions 9 had by this time established courses on the teaching of 
algebra and geometry, which, together Vith a course on general 
pedagogy, formed a certain professional training for higlj-schoor 
teaching in mathematics. Up to 1900 only four other colleges 1 axe 

. ; fa- — — 

* No report of the committee u a wbolo ha* been prepared, the (round being cowed 
auftctentlr weU bj the reporta of the subcommittees that are presented herewith.' , 
‘University of Michigan (1808). Michigan State Normal College (1808), Teachers 
College, Columbia University (1804), Syracuse University (1800), and University, of 
Chicago (1800). The dates Indicate the year In which the course was first given. 

‘University of Pennsylvania (1807), University of Indiana (1808), Albany Normal 
College (1808), and University of Illinois (1000). 
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-Of MATHEMATICS. 

known to this committee to have Jftd 1 courses on the pedagogy of 
secondary mathematics to their programs. 

The past 10 years have shown far greater interest in pedagogical 
matters and a much more rapid growth in courses of this kind. At 
present about 25 other colleges, 1 in addition to those above mentioned, • 
have developed such courses as* The history ar I pedagogy of second- 
ary mathematics,” ‘^The teaching of mathematics in secondary 
schools,* and * Tmchers' course in algebra and geometry.” 

For the other high-school studies, such as Latin, English, German, 
physics, and chemistry, there has been a corresponding development 
of professional course*on the teaching of these subjects. 

, This general interest in the professional preparation of teachers for 
secondary education, which is thus being shown in many of * our 
American colleges and universities, has led to a feeling on the part of 
a number of these institutions that teaching must be recognized as a 
profession, and that training for it must be as formal and defihite as 
for law, njfdicine, or engineering. This has resulted in the establish- 
ment at a number of our universities of schools of education, each 
with a formal organization and a separate faculty, these being con- 
sidered as professional schools and as such ranking, ii* general, with 
the schools of las^, medicine, and engineering. In these schools 
attention has beefrgiven particularly to' preparation for secondary 
teaching, as the' vffffius State normal schools have, in general, solved * 
the problem of preparing teachers for the elementary schools. 

Of the various schools of education now existing in the United 
States the oldest are Teachers College of Columbia University and 
the School of Pedagogy of New York University, Teachers Col- 
lege was founded in 1888 as a privately endowed institution under 
the presidency of Nicholas Murray Butler, and was then known as 
the New 1 oik College for the Training of Teachers. It was a school 
of university grade and enjoyed reciprocal relations with Columbia 
University. In 1898 it became one of the professional schools of 
Columbia University, ranking with the schools of law, medicine, and 
engineering. Teachers College was the first professional college of 
' education of university grade separate from a university, though 
now* a part of Columbia University. 

The School pf Pedagogy of New York University, established in 
1890, takes rank with the other professional schools of that institu- 
tion, and may be said to be the first professional school of university 
grade directly connected with a university. * „ 

— -¥< - ■ i — • * — -i— 

of (be wore prominent ere : New York University *(1003), University of 
***** <(100**. Untemlty of UleemtH (100.1), University of Minnesota (1000), Unl- 
emtty e* ClneUnttl (1906), Unhwelty of Nebraska MOOT), Cornell Uhtrerslty (100T), 
Unlreiftty. of Wisconsin (1007), Untvenrirjr of lows (1006), Dreke Unlreniry (1008). - 
an* Ofelo; ' State University (1000). . 
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In 1801 a school of education with a distinct hodtj and ranking ^ 
ha a professional school was opened. at the University of Chicago, 
and has since become one of the prominent institutions of thisr kind. - 
Within the last five year^at least 11 other universities 1 * have organ- ^ 1 
ized similar schools or colleges where the professional traininglof 
teachers is carried on. In all but two cases * these schools rank M 
the other professional schools of the university, Jr 4 ’• 

In addition to the above-mentioned institutions connected wkh 
universities there are at least three normal colleges, 1 separate fnw 
any university or college, where ,\vork in the training of teachenrfs 
of collegiate grade and leads a recognised bachelor’s degree. 
These three institutions offer Loth academic and professional courses 


in preparation for secondary teaching. * 

The work in all of the above schools or colleges of education differs 
from that offered by a university chair or department of education 
in that professional courses of study are offered in far more generous 
measure. 'In these schools one finds courses in 'general and educa- 
tional psychology, the history and philosophy of education, school 
administration, foreign school systems, secondary education, etc., in 
addition to joouraes on the teaching of each of the secondary sub- * 
jects, often accompanied by systematic observation and practice * 
teaching of the subject under expert supervision in some high school. , 
The academic preparation of the prospective feaplier is usually car- 
ried on for two years in the regular college department of tlie uni- 
versity before che pupil enters the school of education, and ia com 
tinued iruthe college department along with the professional courses 
m the school of education. In general,' academic work is not done 
in the school of education, the courses tlj^re offered being strictly 
of a professional nature. The principal exception to^his is found 
in those professional schools which are not connected with a uni- V 
versity. In all of these schools the professional courses are credited v 
toward the bachelor’s degree, and in a few of these institutions 
graduate courses leading to the master’s and doctor’s degrees in 
education are also offered. 


1 University of Cinctnnatl.^o liege for Teachers (1005) ; University of Texas, Depart- 
meat of Education (1906) : Syracuse University, Teachers’ College^ <1906) ; University 
of Missouri, School of Education (1906) ; University of Minnesota. College of Education 
(1906): Unlveralty of Indiana. School of Education (1007); Ohio State University, 
College of Education (1907),; University of Iowa, School of Education (1907) ; Drake 
University. College of Education (1907) ; University of Illinois, School of Education 
(1908); Unlveralty of NebAaka, Teachers" College (1909). , , . f < 

(The dates Indicate the year of establishment of the school of 'education. By t com- 
parison of the above with the footnotes dtx pages 5 and 6 It will be seen that In wami 
u Diversities oour e ea on the teaching of secondary mathematics existed before the orgahi" 
satloa of n formal school of education. wbUe in others %uoh courses came after vk 
establishment of the professional school.) '!■ 

* Unlversltlefl of Illinois and Iowa. 

* State Normal College, Vpstlantt,* Mich. ; feyte Normal College, Albany, N. T„ and 
Bofnaal Cottage of tho CUy of New York. 
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mitfeemitjcs ite* conew&d, St fat the aim df alljbf these 
1r& colleges of education to prepare teachers and supervisors of mathe- 
& wM 'ptbysto high 'schools, gostoe of these instHu- 

l tV /tioA mfe h®v<sT 1 ' facilities for equipping teaches^ of ntop thematic fte 
{kpartmental work in elementary schools and instructors in methods 
W* in malhematios for normal schools. At a few schools of education 
5&r, opportunity is offered to principals and teachers to fit themselves 
for the Study of special problems in the teaching of mathematics, 
fe; «uc& is ®a)^sg^np®^Sag^ ca^rees of study for elementary and high schools, 
* aad especudly coureea in mathematics which fill the particular needs 
*$; of manual training, commercial, industrial, trade, and other special- 
^ ifed fofms of schools. The courses found in several of these pro- 
1 feasional schools are very helpful to those preparing to teach 
academic courses in mathematics in colleges and universities, while 
extensive *nd complete preparation is possible for those who wish 
|$: <becqine professors of the pedagogy of mathematics. Facilities 

ioOi&oVoffemk to prepare for research and teaching in the histoiy 
p of mathematics* ^ * 

Efc, * Vi-:V ■'* . •? V •. " ^ 

fi THt PRBSBlfT OHDERGRADtfA'fB PROMSSTOiWM, MRPARATIOR FOR 
9&' : V.;^uu». !.;;»< , . TBACHDIO JR SRCOHDARY SCHOOLS. 
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vj JtnwAof, |ls,lf sphooJs of education considered in this report the 
'$£ mii imum trailing of a professional nature for secondary work is a 
definitely organized coujrse on the teaching of secondary mathemat- 
j TMs .qpgupm vanes’ p . fength from 17 to 8 Q hours of class work, 
' ffaftvtfagf fw i# <jf jlheCistitutions being 48 hours. . The method 
m V Wg fo g is,, in general, by lectures, recitations on 


readings, discussions, written reports,, and quizzes. The 
wk£ stB^eefcmatter of this course varies somewhat in each institution, 

t9 practically ill of tie courses. 
£%!Eb*t OMMiioQQ^. be ^onmed of what is being done in such work 
IbTlhwipi ^j^it^ semi in 

!>anatitnrion%'I|^*^ :arranged, ®ted .»My5 

tefnot M the reSoons to- teaching algebra a&A geometry. Sfes Ms* 
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teaching of secondary m&Aerotics at h<M® abm&d. go*sfc> g(^ 
tention is cfteizk given to the methods of c&nckMning a recitotiiofit % 
mathematics with discussions of the heuristic method, Ae laboratory 
method, the nontext method, etc. Hie course also contains a* 
of typical parts of algebra- and gtioinetfy offering scienfcifa or pal** 
gogic difficulties, such as the number system of algebra, eqtfv&lleMfc 
equations, Isctoring, theory of expcsiente^ simultaneous quadratic 
equations, graphic solutions, the foundations of geometry, the 
sequence of pifopofflfckns, the treataeust of p^TPaSWe, tofci, limits* in- 
commensurable cases, methods of attacking exercises* $n geometry, 
and the nature of the .problems and exercises of algebra and geom- 
etry. The reading of current periodical literature on the teaehifigf 
of mathematics and the discussion of such topics as teaching 
and geometry together, the fusion of plane and solid geometry* 
are often included. 

Such books as Smith’s The Teaching of Elementary Mathematics 
and The Teaching of Geometry, and Young’s The Teaching of Maftb* 
ematics are frequently used as outlines or texts for such a course* 
Fine’s College Algebra and Number System of Algebra, ChiystatY 
Algebra, and the histories of mathematics by Ball, Fink, Cajori, (tow, 
and Allman are frequently reported as reference hooka 

The prerequisites in mathematics for the above course are one year 
of college mathematics in about half of the cases and through the cal- 
culus in others. Even where the former requirement exMs, §§ 
usually happens that most of the students have had the calculus and 
such courses as the theory of equations and projective geometry as 
a minimum preparation before entering the pedagogical course. 
This pedagogical course is normally takeh in the senior year. 

In connection with the above course on the teaching of secondary 
mathematics 12 different colleges of education offer systematic work 
in observation and practice teaching in secondary classes, yVidk 
receives academic credit. This work is carried on in most cases in f 
special high school connected with or under the direction of the 
school of education. In a few cases arrangements are made for such., 
practical work in public city high schools. The amount of observa- 
tion and practice teaching required varies from 80 to ®0 bongs f £' 
work; ' ' ' > 

% some of fSkepe colleges other ^iro^eeaioital cowruee in pr^MtWicw 
r the teaching of mathematics given in Mditgoia to ijh© teiclwter 
course corpse on hiator^ 

of mathematics : ik oift&fl&d m sev^n of these m^5tutiop3 9 
sever*! MjK^ i* a ^ defiM&fe part o& Afe 1 course cn. 
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‘4fo mw&wbl . jtfthftffA led tout© development ©s* stagnation in various 
epoch* j^Wcsfc in mirveying, designed especially for prospective 
ift also offered at Severn! schools. At Teachers College of 
Ckdiunbia. Uiuversity and at the School of Education of Chicago 
University several additional interesting professional courses are 
founds such as w Encyclopedia of elementary mathematics for teach* 
^A^ppii^d mathematics for teachers in secondary schools,” “ Psy- 
chology of number,” u Teaching of secondary mathematics in Eu- 
rope,” and- w Critical review of secondary mathematics.” 

. In a, few schools special certificates or diplomas, certifying special 
. preparation and fitness for teaching secondary mathematics, are given 
in addition to the regular degree to students who fulfill certain 
nequuements. In some instances these diplomas are granted by the 
* State board of education to students who have had at the school of 
education a certain preparation for the teaching of mathematics. 
In these cases the diploma is a State license to teach for life or for a 
given number of years. In other instances the diploma is conferred 
only iby the college of education independent of any board of educa- 
tion, The requirements for these diplomas are usually as follows : 
Courses on educational psychology, the history of education, and the 
teaching of secondary mathematics, with observation and practice 
teaching, together with academic work in college mathematics of from 
1&4© 24 points (a point equaling one hour of work for one semester). 

• ' ;/* ' . 

THS PRESENT UNDERGRADUATE PROFESSIONAL PREPARATION FOR 
TEACHING IN ELEMENTARY SCHOOLS* 

Only a few 1 of the schools of education offer preparation for teach- 
ing mathematic^ in elementary schools. One reason for this is that 
^he State normal schools offer, as a rule, sufficient preparation for this 
fiel$ of .work. When, however, one wishes to prepare for supervi- 
sion, or departmental work in mathematics in the grades, and hopes 
4© gratin'* the better positions, it is necessary to have further scholar- 
in mathematics and education, and a college degree, a type of 
iing w^hich can be found only in the colleges for teachers since 
they begin, in general,* where the normal schools leave off. Students 
lio have done two years of work beyond the high pchodl, in a normal 
* 1 aw usually able to compfete a course and obtain a degree in 

the schools of <4m«UMiJnr tm> of stu|y. 
| ih ^ '^cllbpla.is s 

muAW. corresponding, to Ate '/one <S«- 

1 the teaching of algefe® sn^l geometry, Xhe ^llabus ' 
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that arithmetic and such parte of algebra and concrete geometry as . 
are taught in the elementary school make up the subject matter for 
discussion. Students taking such a course have often had a year’s 
work in college mathematics, while the mpst serious students have 
usually had moft. In Teachers College at Columbia University 
students also take a thorough course on higher arithmetic, in which 
special attention is given to modern business practices. In the School 
of Education of the University ol Chicago a course on the psychology 
of number is usually taken. In addition, students generally elect 
very freely related courses in the departments of psychology and ele- 
mentary education. Opportunity formjjctjie teaching and observa- 
tion in elementary mathematics is offered an connection with this 
work. . It should be added that students who are studying seriously 
the problems of teaching mathematics in elementary schools usually 
take also the full preparation for teaching in secondary schools, in 
order that they may better appreciate the nature of the secondary 
school work to which the elementary school courses are leading. 

GRADUATE COURSES IN THE TEACHING AND HISTORY Of MATHE- 
MATICS. , 

Graduate coprses in the teaching and history of mathematics,^ 
leading to the master’s and doctor’s degrees, are found only at ^ 
Teachers College of Columbia University and fit the School of 
Education of the University of Chicago. In these two institutions 
research courses are conducted on the seminar plan, in which the stu- 
dents work on individual topics relating to the history and pedagogy 
of mathematics. The prerequisite for these courses is a bachelor’s 
degree, which should include a course on the teaching of algebra and 
geometry in addition to a generous amount of college mathematics. 
Students who have not had courses on the history and pedagogy of 
secondary mathematics usually take these courses parallel with the 
graduate work. A large number of the students pursuing these 
courses are those who have already had considerable experience in 
teaching. The work is adapted to the needs of the various classes of 
students. It is taken by those who wish further preparation for sec- 
ondary teaching as well as by those who aim to become heads of 
departments of mathematics in high schools. One also finds a num- 
ber who' are fitting themselves to teach methods in mathematics in 
normal and training schools, 

There are also a Jew students who are preparing to teach math* 
maticsin colleges and universities. This seems to be a good omen, 
for it indicates that students are beginning to realize that there are 
important pedagpgical problems to be solved, espeoislly in conpe^ 

. iibt vith the teachi ng o f the ftret ipf college mklmeiwtic^ t W&< 
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or instruction k found than fa wy other place fa ? 
>#Drtdaca4ipnal system, * situation wbieh'is efcmJy explained, since as a 
rule thefascheira-fa the first year' A the odlege comma are young men, 
fresh from. the study of- fe%ker m^hematics, who have never had 
‘experience in teaching and who have never so much as discussed the 
most elementary topic in relation to such work. The fact that the 
men who are preparing in the schools of education for this college 
.workusually follow at the same time the courses offered on the teach- 
jpg of secondary mathematics shows that they realize that the prob- 
lems of teaching in the first years of college are almost identical with 
4 tto4a in the last two years of the high school* France and Germany 
long ago fully appreciated this when they included in the courses of 
study for their secondary schools the mathematics which we usually 
teach in the first two college years. The further fact that these young 
man also pursue as many advanced courses as possible in pure and 
Applied mathematics indicates that they feel strongly the necessity 
ojf combining mathematical scholarship with this pedagogic training. 

In these schools of education there is no dogmatic instruction in ref- 
erence to college teaching; such work would be fatal. In the semi- 
nars these students usually work out some problem connected with 
freshman or sophomore college work and, at the same time, get fully 
mto touch with all of the movements and problems in secondary teach- 
ing which beaf so directly upon their field of work. They thus obtain 
a broad basis for the pedagogy of freshman college mathematics; 
tJwy get perspective if nothing else. 

In these graduate courses men are also prepared for college teach- 
ing and research in the history of mathematics. The facilities for 
this work are exceptional at Teachers College of Columbia Univer- 
sity * where very complete libraries 1 of old mathematical books and 
manuscripts are available for the use of graduate students. In the 
seminars one also finds a number of principals and supervisors who 
. are interested in the new types of industrial, trade," and commercial 
Schools, which are so rapidly springing up in this country, and who 
STO Vf<p>£kin& on special studies relative to the courses of study in 
Mathematics adapted, to the needs of these schools. 

PRESENT TENDENCIES. 

p.i > ■ - " ■ . • ■ 

A the schools of education report plans for enlarging 

/the mofk for the professional draining of teachers of mathematics. 
yjn these colleges where short mums on the teaching of 

«COndaiymtihe^ it is proposed to make within 

Wta&iderable fa the length of the course. In a 

A»w institutions whem no practice teaching of observation is now 

, lliwtea Prof. fcgvid Stages* Smith god Goorge A, Plimpton, BSaq. 
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given, & it toped to mature arrangements forsucfi wprkin the near 
future. In m number of other schools serious efforts ere being made 
to increase the efficiency of this work, especially on the side of prac- 
tice teaching . 1 Several professors have also announced their inten- 
tion of offering courses on the history of mathematics; others are 
planning graduate courses in the teaching of mathematics. At sev- 
eral of-our colleges of education there seems to be a strong feeling 
that secondary teachers should have a synoptic course in mathematics 
somewhat along the lines of Klein’s “ Elemontarmathematik vom 
hoheren Stand punkte aus.” There is no question as to the advisability . 
of such a oourse ; the main reason why such work has not been more - 
generally* given irf America is probably the lack of a suitable text- 
book. As a number of American professors are now jointly prepar- 
ing a work of this kind, courses of this nature will soon be found, no 
doubt, in'a number of our teachers’ colleges. 


CONCLUDING PEMAPXR 

The ideal preparation for teaching in secondary schools and the 
first tyro years of college should be something more complete than 
that now generally found. On the side of scholarship it should 
approach the completeness of the preparation in France and Ger- 
many, where one must have a State license, obtained only by passing 
a most rigid State examination, before he can hope to do anything 
worth while in secondary teaching. On the other hand, it would 
probably be detrimental to the life and elasticity of our system if 
a similar license should be demanded in this country. Yet with us, 
where the public is now beginning to recognize that teaching is a 
profession, a feeling which will certainly increase as the years go by, 
the time will undoubtedly Qome when secondary teaching will be 
sufficiently attractive financially to enable us to demand from the 
prospective teacher some such preparation as the following: On the 
side of pure mathematics we may expect the calculus, differential 
equations, solid analytic geometry, projective geometry, theory of 
equations, theory of functions, theory of curves and surfaces, theory 
of numbers, and some group theory. On the applied side we should 
demand a strong course in mechanics, theoretical and practical as- 
tronomy, descriptive geometry, and some mathematical physics with 
a thorough course in experimental physics. To this should be added 
special courses on surveying and general applications of mathematics 
that the student may see to what all of the above work is leading. 
As pedagogical training there should be included a strong course on 

- , 1 An interesting article on “ Practice work in onlversltj departments of education,'* 
by F. B. Farrington, has recently appeared In the Bulletin of the University of Texas, 
Bo. 1S4, Not. 1, 1909. It may Also be found In the Publications of the National Society 
Qf CoUege Teachers of JSducatlon for.1909. 
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the tetchiii^ of moaaS&y mathmftties with ab^irvfitioTj mdprao- 
^tioe teaching under expert supervision/ a course on the history of 
mathematics, at least one graduate course onthe history and teaching 
of mathematics, and a course of an encyclopedic nature dealing critic- 
ally with* the field of elementary mathematics from the higher stand- 
point* A foundation in psychology and the history of education is 
also accessary. Such- a preparation may at first seem excessive, but 
-it is the ideal, and, with the exception of about half of the pedagogic 
training outlined, it is no more severe than the requirements in 
France to-day for the secondary teaching license known as the 
:^agr6gatkm. M We can demand thiS/if the public will give teaching 
the recognition it deserves. / 


SUBCOMMITTEE 2./STATE NORMAL SCHOOLS. 

* . . / ' 

The State normal school^/ exist for the purpose of training teachers 
-for the public schools. They are generally supported by appropria- 
tions by the State legislatures. A small number of these schools are 
supported by a specified State tax, supplemented by appropriations 
by the State legislatures, and in a few cases they receive some income 
from the sale or rental of publicJand grants. A few State normal 
schools have small permanent eWwwments. Tuition is free, except 
for slight incidental fees, to persons declaring an intention to teach 
in the State in which the school is located. With the exception of a 
few schools in the South the State normal schools are coeducational. 

This report is prepared from data obtained from the catalogues of 
State normal schools, and from the answers to questionnaires. A 
questionnaire was sent to each of 185 State normal schools fkd to 8 
city training schools. Answers were received from 85 State, normal 
schools and from 8 city training schools. The numben of city train- 
ing schools from which data were received being small, these Schools 
\have been classed with the State normal schools. 

THE RELATION OF NORMAL SCHOOLS TO OTHER SCHOOLS. 

The requirements for entrance to normal schools vary in different 
parts of the country. Of 64 schools reporting on this topic, 23 per 
Cent require high-school graduation. The majority of these schools 
New; England aind New York, and offer a two-year course of 
^ The remain- 

radxmj^on w the completion of the work 
^of the eighth grade* Such schools usually offer two courses of study, 
A 1 course for the students Wh6 have completed only the 

4 ' * n *^ of . tins - eighth grade and a* two-year course for high-school 
4 \ schools, chiefly^ ’ West, 1 .ptfer tw<i 
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The mtrmr Imt-inning on the seventh lino from tho bottom o( pa^o 15 should 
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teaching arithmetic ami » per cent ^ivo wmisos in methods of teaching alwbra and 
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years of work in addition to the above courses, for the completion of | 
which a bachelor’s degree is granted. . ' ~ 

The work of the normal schools now receives better recognition 
from the colleges than formerly. Of the schools reporting to this 
committee 56 per cent receive full credit in the colleges for work 
done in mathematics, and 20 per cent receive partial credit. Fre- 
quently the colleges allow junior-class standing to those graduates of 
the normal schools who have done twq years of work beyond the 
high school. It is estimated that about 13 per cent of the graduates 
of the normal schools later pursue advanced work in college. The 
larger estimates come from the West, where the normal schools are 
used as preparatory schools by a considerable number of students 
from the rural districts, because the high schools are not so well 
developed as those in the East. Since a considerable number of their 
graduates later go to college, the normal schools of this section have 
come to 1 offer considerable elective work. It thus becomes possible I 
for the student to do in the normal schools the mathematics usually j 
done in the first two years in college. * jj 

Practically all normal-school graduates teach at some time in the 
public schools. It is estimated that 73 per cent of the graduates teach 
five years or more* The largo majority of them teach in the grades. 
Sixty-four per cent of the schools report that some of their gradu- 
ates teach in the high schools in the smaller cities and towns. 

t 

THE AIM OP THE IHSTRUCTIOl^N MATHEMATICS. 


Each school was asked to give the aim of the instruction in mathe^ 
matics. Of the schools reporting on this question, 51 per cent claim 
to pay equal attention to mathematics as a science (the so-called cul- 
ture value) and to mathematics as an art (the so-called utilitarian 
value). About 28 per cent claim to emphasize more the culture 
aspect (except in arithmetic), and 21 per cent put greater stress upon 
. the utilities. 

Since a large majority of the students are preparing to teach iu 
the elementary schools, arithmetic is the most important subject in 
the mathematical curriculum of the normal school. The mathe- - 
matical instruction has as itp chief aim the preparation of efficient 
teachers of arithmetic. One means used to accomplish this end is to 
give formal instruction 'in methods of teaching this subject. Of the 
schools reporting, 89 per cent also give courses in methods of teach- 
ing algebra and geometry. The general opinion is that such courses v 
are distinctly valuable when preceded by a thorough grounding in . 
*the subject matter. In 66 per cent of the schools offering these ; 
courses they are given wholly, and in 8 per cent in part, by the same. 

* teachers that give the academic courses in mathefiaatica. fi 
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It » the opinion in'28 per cent of the schools that than should* be 
no difference, except in courses in methods, in the instruction in 
mathematics offered to students preparing to teach and to other 
atudentB. The remaining schools take the point of view that in 
courses for prospective teachers more attention ehould be paid to the 
aims in teaching mathematics, to methods of explanation and orderly 
presentation, and to the historical development and economic impor- 
tance of the subject. 


I 


METHODS or nrSTROCTIOW AMD BRANCHES Of STUDY- 

The courses of study in 64 schools were obtained either from 
answers to questionnaires or from the catalogues of the schools. The 
following table shows the different courses given, the number of 
schools offering each course, and the average number of hours given 
to each course : 


Bub) act. 




Arithmetic 

Elementary algebra . 

Plane geometry ............................. 

Advanced algebra 

Solid geometry 

Methods of teaching 

Mathematics 

Plane trigonometry ............... 

Spherical trigonometry 

Analytic* 

Oalcoloa 

Theory of equation* 

Differential equations 

Surveying. v 

Analytical mechanics 

Hutory of mathemalM 


Kumbarol 

Hcbonlft. 


All. 

All. 

All. 


9 

18 

32 

40 

4 

25 

23 

3 

1 

11 

1 

8 


Averac* 
number of 


100 

171 

143 

408 

72 

63 

77 

80 

66 

87 

62 

48 

57 

48 

70 



J High-school graduates taking a two-year course in a normal school 
are required to review arithmetic, and, ill some schools, algebra and 
geometry. Students who enter the normal school from the eighth 
/jirndl ire required to take courses in arithmetic, algebra, and geom- 
If more advanced courses in mathematics are offered they are 
.tfTt ihik elective. The number of students electing mathematics is 
Ut most schools, as the only students interested in the Higher 
courses are thfltit Who deaire to secure sdvanoed standing ih college 
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fromtext^ fbroiak'more problems of this kind thin 

formerly, some are obtained from published lists and from period* 
seals, and many more are made by the teachers themselves. 8ome of 
the teachers in normal schools have been active in arousing interest 
iir genuine applied problems. The great difficulty, as hss been often 
expressed in the replies received by the committee, is to find applied 
. problems that are of real inbkwsfto a large number of students. 

The quest ionwas asked, What causes operate to produce failures 
fat mathematic; in normal schools that do not operate in other sub- 
jects! About one- fourth the answers say none. Other answers 
say that too much time is devoted to other subjects; that we have 
poor methods of instruction and poor elementary training; that too 
mnch js attempted; that the subject, as it has been tfeught, lacks 
interest 

Tim libraries of the normal schools are generally well supplied 
with works on elementary mathematics,, and on the history and 
. teaching of the subject . The departments are also supplied with 
apparatus necessary for illustrative work in teaching weights and 
measures, and geometric models for use in teaching mensuration and 
solid geometry. 

KXAMIIf A'JTOItS. 

Thirty-seven per cent of the schools reporting say that examina- 
tions are held at the option of the instructor. In such cases the 
examinations are given at intervals of from 2 to 6 weeks at the 
completion of important topics. The rule in the remaining schools 
is to hold examinations at the end of each term or semester. In one 
* school # no examinations are given. «The examinations are written in 
per cent of the schools; in the remainder, both written and oral 
In 41 per cent of the schools the examination periods are from 40 
to 60 minutes; in 40 per cent from 1 to 2 hours; in 13 per cent from 
3 to 4 hours. ' , * 

The principal objects of the examinations are to test the knowledge 
of the student** to furnish a test of the teaching, to give unity to the 
subject, and to secure a review. In 6 per cent of the schools the grad- 
ing of pupils depends entirely upon the examinations, and in 2 per 
oent not at all In 20 per cent the examinations count for one-half 
in determining grades ; in 44 per oent for one-third ; and in 29 per cent 
for lem than one-third. In 44 per cent of the schools there is a tend- 
ency to give less consideration to written examinations given at stated 
fait^oK und in 46 per <^t there is a teiMlency toward abolishing 
* ‘j . - * ...... 

i? j^Inthree States the goveraing board of the normal schools or the 
c ^ department of education conducts annual examinations, which 
in some cases determine promotion and graduation. 
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MODUST TENDENCIES IN THE TEACHING Of MATHKXAT1C8. 

The committee asked for opinions concerning some recent move- 
ments to improve the teaching of elementary mathematics. While ^ 
it is probable that not all of these recommendations are carried out ' 
in the schools from which they come, they are valuable, at least, as 
indicating present tendencies. 

One question asked for recommendations for improving the initial 
instruction in arithmetic, algebra, and geometry ; and a number of ■ 
recommendations were received. About 18 per cent of the schools 

recommend that the study of arithmetic be begun later. There should • 

be more objective work; especially in the lower grades, and the work 
should he less mechanical. There should be OTill on the fundamental 
operations until the pupils have a much higher degree of speed and 
accuracy than at present 

In teaching algebra, the recommendation comes from almost all 
schools that this subject be more closely connected with arithmetic, 
so that the transition from arithmetic to algebra may be simpler jj 

and more natural.. To accompli* this ;» is suggested that the literal | 

notation be introduced not later than the seventh grade and used ; 

’freely in the eighth grade. Furthermore, to make algebra more ) 

interesting and useful, let it be used in solving real problems. j 

In respect to geometry, the answers show, a general tendency to 
make the subject less formal in the beginning. By the use of simple 
illustrations attempts are made to base the elementary concepts more 
completely upon the experiences of the pupils. Numerical and other 
applied problems are used to give the subject more meaning. 

Fifty-one schools sent replies to the question “ What traditional ; 
topics should be omitted from the course of study in arithmetic, 
algebra, and geometry! ” In the case of arithmetic, the general 
recommendations are to omit all obsolete and purely technical topics 
and unduly complicated problems. The number of topics which one 
or more schools recommend for omission is large. Thirteen schools ;: . 
recommend the omission of cube root, except by factoring; 15, the 
omission of true discount ; 9, highest common factor by the Eucli 
method ; 6, partnership and ’compound proportion ; 5, partial pay- j 
ments and progressions; 4, compound snd annual interest, much of 
percentage, and complicated problems in fractions; 8, bank discount 
and longitude and time. Other topics are listed for omission by one 
or more schools. Although a very small per cent of the schools 
would omit *11 of the topics just' f named, the list possesses some 
interest in thnt it shows how many of the traditional topics are 
being removed from the course. There are further suggestions that ,< 
indicate a somewhat general tendency to abridge the above topics 
when they are not omitted. . . 
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elementary parts of mathematics. It is recommended that in the 
lower schools persistent drills be given in the' fundamental operations 
of aid%p#c,flo4hat ptodpti? ®m wrf OTb ttiese Qgerat%spwtt»cwily 
with facility, but with absolute certainty as to the correctness, of 
’ their Jesuits and EBay* be able to prove the accuracy sjf thefe aSlbty&ra. 

There seems to herno uniformity ^het^y# hi ■tW'ertiHte give®’ by 
the higher rastitution b of 'learning for athestofeftics jO&wss^d i» private 
nor mal schools. Each one of these schools stands On ite Wi metito 
and has its own reputation. The 8tate universities usually give full 
credit for all the work done in mathematics in the private norms! 
'schools of their own State. The comparison of the widely differing 
reposts- would seem to indicate that about 80 per cent of the graduates 
of ‘the private normal schools enter umvteMes- arid technical schools 
for the purpose of doing more advanced work, while about SO per 
_ cent of the graduates teach for five years or most, nsdslly iffl the 
public schools. '' * ’* 

Contrary to the usually accepted opinion, it is probably tritoWaf 
it is not the chief direct of the private JMwsmal schools- to prepaid 
students for teaching. The majority of student* later go into 
business, and & considerable number into technical work. Carafes- . 
qjuently -the utilitarian side of 'the study of matiliiaHhi&ftieB is probably 
the phase Prat' is cMdSLy emphasised Special oousates fotr stodthtf 
bearing, upon the history and tescMiftg bf mathematics ‘|j| 

ever, offered. v > ■ , ■i: -.- ■ . 

©las*© as% always sustained in arithmetic, As time required tof . 
the student depending on hi® proficiency Tipo® entering the 9dto0fc : iw; ® 
From 4®>to)P Greeks are usually given to algebra, an# very'sa^. _ 
i aMojy oeuraesi.aira generally -.oitredi /These often lands' 

-UepalV- about 86 weeks- !&#e> givento plane geometry " 
■Sfrisy^f #a< sdi^lo wlpdi>bflter'feur*year ^nf^-ibqd4rik;|d!4f??r eft 
month**. *©skin inalyti® geometry and perhaps tike semstiwin the * 
gtaly of calculus, %os#r r nob. infrequently,*. the course offered*.* 
in the latest- subject 'estotfd® throughout in* entire year;- ?ery little ;^||| 
odtbs interaction is #v?a kpiU^tem of lectori* to^e-daB* reek, §1 
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to» calculus. as the Etonimuift ncfdesifc preparation for baachwis of . 
JWfiipwC tohormal schools. Mmi I ... . ., ,. 
P^rouM include smote advtaq*S as % tWaftwawm J^apsatetoon* 

™ % A large per uaht of 'the teachers express, the opinion that ^ addfe 
_ tion to the academic training the prospective teaohqr &'$&&&? 
tpl'iaati®- 4 hm^ also be sequltod to tike a .pjefcwiwd eowae,. incjod- 
jug j^toclogy, history of education, school management, and *p«~ 
P^p;ntlMs to toe courses tbt )»« to teach. Xf< 

jap; About 30 per cent of the teaches express the belief that an @g*\ 
perienco of from on® to five years in elementary and secondary 
e?i schools should be a prerequisite for normal-school teaching. .■ . 

Moot of the normal schools of the United States’ were stoblished $| 
primarily to prepare teachers fortop $or{r oftfe? elemeirtiasy schools, | 
and the, various subjects of. toe curriculum were dstermined largely 
by this Ideal Opduate work Was not « ptege^aiffito tor ’too normal- 
scbodl teacher, for his margin of knowledge was usually adlfeient j? ^ 
he had completed the undergraduate work at a reputable collage. /jp ,4; 
recent years, however, the normal schools are sending an increasingly ^ 
large number of their graduates into positions in the secondary 
schools. Some schools in the Central West send almost half of their * 
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graduates into such positions. . /<> o$a 

'This extension of the functions of the normal school has ncqptoiL- ~M 
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tatod an extension of the curriculum into toe more advanced subjects * '% 

A few years ago no mathematics was offered in the normal schools >. 
beyond solid geometry and trigonometry. To-day analytics And 
calculus are offered in several of the best schools, and there tea 
marked tendency to offer these advanced subjects In most of ti$ #|| 
schools. These subjects am now offered in order that the prospective i 
teacher of mathematics may have a broader view of the subject and a 
pro] 
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*oper perspective for teaching mathematics in top secondary sch< 
The extension of toe curriculum into the more advanced sub’ 


' Mans that toe teachers of matosmatlm % toe nofitoal sehoblb 
$ he selected from toose who have done graduate work in mathematics. 
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Forty-live per cent of toe nj®n and 18 pef cent of the wopan ffibw 

teaching mathematics in toe normal ecteook have completed at least 
one year' of graduate work- in the subject, and toef® ifl & merited 
country to require at least a year oif graduate work 

wM be . 

' 6i the tost may thereby!* secured, hut 
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